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Abstract: this paper deals with the similarities 
between the Yellow River basin and Murray-Darling 
River basin. It is found that two of them are facing 
similar problems, such as water shortage, poor quality 
for water supply and decreasing runoff etc. Two basins 
suffer the sharp temporal and spatial variation in water 
resources, which results in flood threat and water stress 
alternatively. Consequently these two rivers have 
attracted global attention due to their significant impacts 
on their local economical development and ecological 
system. To alleviate the water stress conditions, this 
paper investigates the feasibility of coastal reservoirs at 
the river mouths to develop its runoff lost to the sea. The 
preliminary study shows that after the coastal reservoirs 
are built, the water supply in these two basins can be 
significantly increased and the water quality can be 
improved and the river runoff could be also increased. 
This is because 1) coastal reservoirs can retain the flood 
water in the sea without pollution from the seawater; 2) 
the contaminant concentration of floodwater is less than 
the river water in dry seasons; 3) the river flow can be 
increased if the water users drink from the coastal 
reservoirs. 
Keywords: Coastal Reservoirs, Yellow River, 
Murray-Darling River, Floodwater Development, River 
Runoff. 
 
1. Introduction 
The yellow river is the second longest river in China, 
it is the cradle of Chinese civilization. Tracing to a 
source high up Yagradagze Mountain, it loops north, 
bends south and flows east for 5464km until it empties 
into the sea (Fig. 1), draining a basin of 745,000 km2, 
which nourishes 107 million people. the loess plateau in 
Yellow River middle basin is one of the world’s badly 
eroded regions, it contributes over 90% of 1.6 billion 
tons sediment carried by 58 billion tons of water 
annually.  
The mother river, however, is also a sorrowful river 
due to flood disasters. before 1950, the residence in the 
river basin, especially the lower reach suffered the 
disasters twice in every three years. After 1950, the 
levees have been strengthened and heightened, and this 
disaster has not happened again, but other problems have 
emerged gradually, i.e., water quality deterioration and 
runoff decrease. Since 1972, the lower reach has ran 
dry-up bed 21 times because many intakes in upstream 
have drawn the river water for their own use. In 1997, 
the flow was cut off for 226 days in 704km of lower 
reach, it results in serious economical and ecological 
problems in the lower plain and delta. 
 
 
Fig. 1. The Yellow River Basin 
 
Australia is a southern hemispheric country with 
21.7million people in 7.7 million km2 that size is almost 
the same size as USA (excluding Alaska). Australia is the 
driest continent in the world as its total area of desert 
makes up about 18% of the mainland area of Australia. 
Its long-term average rainfall across the whole country is 
457 mm, the mean annual run-off from Australian 
catchments is 391 billion m3/year, about one quarter of 
China’s total runoff. On average, 90% of rainfall is 
directly evaporated back to the atmosphere or used by 
plants; only 10% becomes runoff into rivers or recharge 
into groundwater aquifers. Australia’s current total large 
dam storage capacity is 84 billion m3. Total water use in 
2004-05 was nearly 80 billion m3, with about 75% of this 
water returned to the environment following in-stream 
uses such as hydroelectric power generation. Currently, 
more than 65% of water consumption is for agricultural 
use, 11% for household and 11% industry are the same. 
Murray Darling River is the longest river in 
Australia and the basin is one of Australia's largest 
drainage divisions and covers one-seventh of the 
continent. It is ranked fifteenth in the world in terms of 
length and twenty first in terms of area. The 
Murray-Darling Basin includes the three largest rivers in 
Australia; the Murray River, the Darling River and the 
Murrumbidgee River (Fig. 2). 
The Murray-Darling Basin is also very important 
for rural communities and Australia's economy. Three 
million Australians inside and outside the 
Murray-Darling Basin are directly dependent on its water. 
About 85% of all irrigation in Australia takes place in the 
Murray-Darling Basin, which supports an agricultural 
industry worth more than $9 billion per annum. Like the 
Yellow River, the long-term productivity and 
sustainability of the Murray-Darling Basin is under threat 
from over-allocated water resources, salinity and climate 
change. Table 1 shows the basic information of the two 
river basins. 
 
Fig. 2. Murray-Darling River Basin 
 
It can be seen from Table 1 that two basins’ natural 
conditions are quite similar to each other in terms of 
basin size and annual rainfall. It is meaningful to 
investigate their problems and potential solutions. The 
objectives of this paper are 1) to conduct the preliminary 
feasibility study for coastal reservoirs; 2) to compare the 
strategy of runoff development with other options, i.e., 
desalination or water restriction etc.  
 
Tab.1 Basic information of  Yellow River and 
Murray-Darling River 
item Yellow River Murray-Darling River 
Length  5464 km 3,680 km 
Basin (103) 745 km2 1,060 km
2 
Rainfall/a 467 mm 480 mm 
Runoff/a 33.2 billion m3 5 billion m3 
Water quality High turbidity  High salinity  
population 189 million 3 million 
Water supply 
near mouth 
To Dongying 
(1.8 m people) 
To Adelaide 
(1.2 m people)  
 
 
2. What is Coastal Reservoirs 
2.1 Difference between Inland/Coastal Reservoirs 
After industrial revolution, urbanization has been 
accelerated and large scale reservoirs appear to meet the 
water demand in the world. Up to now, almost all of 
these reservoirs are built in the inland gorgeous sites. 
Without these reservoirs, urbanization would be 
impossible, or all cities should be short of water, and the 
water crisis should appear many years ago. The invention 
of earth or concrete dam has delayed the appearance of 
water crisis. Even so, according to the United Nations’ 
survey, more than a billion people lack adequate, clean 
drinking water now, and it is estimated that two thirds of 
the world’s 7.2 billion people will live in water stressed 
condition in 2025. By 2050, the number of water short 
countries soars to 54, affecting 4 billion people, or 40% 
of the projected global population. therefore, water 
shortage is a major socioeconomic problem facing 
society today and will soon become one of the major 
constraints for future economic development. 
With the economical and population growth, the 
modern metropolises gradually appear in the coastal 
areas like Sydney, Beijing and Tianjin etc. The clean 
water crisis is more imminent in these regions than other 
places. In the world, almost all coastal areas are short of 
clean water, under such circumstance, construction of 
coastal reservoirs starts to accelerate together with the 
emergence of desalination and sewerage recycling 
technology.  
The so-called coastal reservoir is a freshwater 
impoundment in the seawater. It can be classified into 
various categories, in terms of location, barrage and 
water quality etc. Existing freshwater lakes on the shore 
can be regarded as natural coastal reservoirs, like Taihu 
Lake, West Lake in China as thousands years ago they 
existed in the seawater and gradually became a 
freshwater lake in dryland due to sedimentation. Table 1 
shows the difference between the inland reservoirs and 
coastal reservoirs and Table 2 shows some basic 
information of existing reservoirs in Asia.  
Tab.2 Difference between Inland Reservoirs and Coastal 
Reservoirs 
item Inland Reservoir Coastal Reservoir 
Dam-site Limited (gorgeous 
area) 
Unlimited (in the sea) 
Dam design High pressure Low pressure but with 
wave surge 
Seepage By pressure 
difference 
By  density 
difference 
Pollutant Land lased Land-based + 
seawater 
emigrant cost High No 
Water supply By gravity By pump 
2.2 Examples of coastal reservoirs  
The artificial coastal reservoirs become more 
important in modern society, examples are the coastal 
reservoirs in Singapore, Hong Kong, Shanghai and 
Korea (Fig. 3) etc and their basic information is provided 
in Table 3. Although there are many problems in these 
existing coastal reservoirs, it can be predicted that in the 
near future, more and more coastal reservoirs appear in 
the world, this is because: 
1) water demand in coastal regions grows up rapidly 
relative to the inland regions; 
2) soil erosion keeps reducing the storage capacity 
of the world’s reservoirs by more than 1% annually. 
James and Chanson’s (1999) investigation shows 
that “Australian reservoirs were subjected to very high 
siltation rates that are comparable to overseas extreme 
siltation rates”. In the future, soil erosion and reservoir 
sedimentation rates would be accelerated due to the 
severity of storms and rains as a result of global warming 
(UNEP, 2001).  This means that all existing inland 
reservoirs will completely lose their capacity in 100 
years. So people will be forced to drink from coastal 
reservoirs. Therefore, it can be predicted that sooner or 
later the Yellow River basin and Murray-Darling River 
basin will construct coastal reservoirs. 
 
 
 
Fig. 3 Existing coastal reservoirs in Singapore, Korea and 
Shanghai Hong Kong 
(http://www.youtube.com/watch?v=LydCGxUgwTU&featu
re=player_embedded) 
 
Tab.3 Basic information for Coastal Reservoirs in Fig. 3 
Name Basin  
(km2) 
Dam 
length 
(m) 
Capacity 
(106 m3) 
Year  
comp. 
Shanghai 1.8m 43,000 553 2011 
Korea 332 33000 530 2006 
Singapore 113 350  2008 
Hong 
Kong 
45.9 2000 230 1968 
 
3. Feasibility Analysis 
3.1 The proposed coastal reservoirs at the two river 
mouths 
Different from the existing coastal reservoirs shown 
in Fig. 3 and Table 3, the natural conditions of Yellow 
River mouth and the Murray-Darling River mouth are 
much better, because the Yellow River mouth locates in 
the “C” shape bay—Baohai Sea where the wave height is 
much gentle compared to the Yangtze river mouth where 
the Shanghai coastal reservoirs are located (Fig. 4). 
 
 
Fig. 4, proposed coastal reservoir at the mouth of Yellow 
River 
 
 
Fig. 5 the suggested coastal reservoirs at the mouth of 
Yellow River 
 
There are many ways to design the coastal reservoir 
in the river mouth, with considerations of high sediment 
transport in the river and also the river water has been 
polluted in dry seasons, it is suggested that the river 
dikes are extended into the sea and coastal reservoirs will 
be constructed on both sides of the extended dikes as 
shown in Fig. 5. The pumping station can either pumps 
the freshwater from the reservoirs to water users, such as 
Dongying city or even Tianjin and Beijing. If needed, the 
pumping station can also drive the polluted river water to 
the sea through the tidal gates. In the flood period the 
tidal gates will be closed and the floodwater will be 
forced to entering to the reservoirs. As the water level in 
the reservoirs can be emptied by artificial methods, thus 
the operation of coastal reservoirs will alleviate the flood 
disaster, like Singapore case. It can be predicted that the 
Yellow River 
Bohai Sea 
Tidal 
gates 
Pumping  
station 
Costal 
Reservoir 
Freshwater 
Seawater  
gates 
Coastal reservoir 
capacity of coastal reservoirs be reduced quickly due to 
the high siltation, in that case the levees need to be 
extended again towards the seaward, and the newly 
formed land can be developed for commercial purposes, 
such as oil development by the Shengli Oilfield 
Company in Dongying city.     
The seawater in Australian’s coastal zones is always 
calm compared with the rest of the world, like China and 
USA, so the idea of coastal reservoirs meets water 
demand and natural conditions very well. The 
Murray-Darling river mouth drains into the Lake 
Alexandrina with an area of 580 km2 and mean water depth 
2.86m. The lake’s maximum depth is about 4 m. The river 
water passes through Lake Alexandrina to the sea. The lake 
receives the majority of its fresh water from the Murray, 
although local rainfall. In the pre-European period the lake 
would have occasionally become saline for short periods 
during extreme droughts due to high river flow. Currently 
the water in the lake is highly saline near the barrages and 
brackish in the centre. In fact, Lake Albert is a coastal 
reservoir that connects to Lake Alexandrina. 
To reduce salinity levels in the lower reaches of the 
River Murray and associated lakes caused by tidal effects 
and salt water intrusion during periods of low flow, in the 
1930s the Lake Alexandrina is separated from the Coorong 
by a system of barrages constructed. These are low dams 
across the channels leading from Lake Alexandrina to the 
Coorong. These dams can stabilize the river level for 
irrigation; concentrate releases to the ocean to a small area 
in order to scour a channel for navigation; and maintain 
pool water that can be pumped to Adelaide and the 
south-eastern corner of South Australia. The barrages 
reduce the tidal prism through the Murray Mouth by 
approximately 90% (Webster).   
 
 
Fig 6. Barrages separating Lake Alexandrina (Coastal 
Reservoir) from the Sea (South Australia, 2000). 
 
There are 5 barrages marked in black line in Fig. 6: 
Goolwa Barrage, Mundoo Barrage, Boundary Creek 
Barrage, Ewe Island and Tauwitchere Barrages.  
Goolwa Barrage, located 8km upstream of the Murray 
Mouth, is the deepest of the barrages that contains a lock 
chamber 30.5m by 6.1m. The barrages also contain 
fishways which, when operational, allow passage for 
estuarine species that require access to the fresh water 
environment of the lakes. Mundoo Barrage and Boundary 
Creek Barrage are the shortest of the barrages and are 
founded on a limestone reef. Ewe Island and Tauwitchere 
Barrages are wide and shallow barrages built on a 
calcareous reef, with earth embankments at both ends. The 
Tauwitchere has a lock of 13.7m by 3.8m but no provision 
was made in the other barrages to allow the passage of 
shipping. 
In normal operation, as designed, the barrages raise 
the level of fresh water in the Lower Lakes to 
approximately 0.75m AHD (the datum), subsequently the 
barrages cause an increase in water level of approximately 
50cm as far upstream as Lock 1 at Blanchetown (274km 
upstream, MDBC). 
At full supply the lakes hold approximately 2200GL. 
Estimates of evaporation vary, but the lakes probably 
require 700-950GL to maintain their normal level. When 
flow exceeds this volume it is released to the Murray 
Estuary and flows into the Coorong North Lagoon or out the 
Murray Mouth. 
  Therefore, it can be seen that the Lake Alexandrine is 
actually a coastal reservoir. The way of runoff development 
serves as a good example for the Yellow River to follow as 
two of them are very similar. Besides, the existing coastal 
reservoir in the river mouth can be modified, this paper 
suggests that a sub-reservoir be built in the lake as shown in 
Fig. 7, so that the good quality water can be stored in the 
sub-reservoir and can be used for the drinking purpose.  
    
 
Fig. 7 sub-reservoir for drinking water 
 
 The sub-reservoir is needed because the water 
quality or salinity in the river is quite unstable for the 
drinking purpose. The barrage is represented by a red 
line in Fig. 7 can be constructed using the dredging 
sediment and the flow gates (black lines) can divert the 
good quality water into the sub-reservoir, and the poor 
quality water will be discharged into the lake, using this 
way, the water quality in Adelaide’s water supply could 
be significantly improved. It should be stressed that the 
size of the sub-reservoir could be larger and deeper if 
needed to secure the water supply to Adelaide in dry 
years.  
 
Lake 
Alexandrine 
Murray-Darling 
River 
Flow gates 
Sub-reservoir 
for good 
quality water 
3.2 Water Quantity and Quantity 
The above-mentioned discussion shows that coastal 
reservoirs are one of the feasible solutions to the water 
shortage problems faced by these two basins. It is 
worthwhile to discuss the water availability in these two 
rivers. Table 4 shows the flow and sediment to the Bohai 
Sea from the Yellow River (Yang 2007), it can be seen 
that in the recent long-drought period from 1986, the 
average annual flow is 14.5×109 m3, this is less than 50% 
of the long-term average discharge to the sea (from 1950, 
33.2×109 m3), similarly the sediment to the sea in this 
period is 50% of long-term sediment load. It can be seen 
that even in the worst case, there still exists large amount 
of freshwater to development. Especially in the flood 
season (May-Sept.) the water quality is better then the 
water in dry period, and can be impounded in the coastal 
reservoirs. If so, every year at least 9×109 m3 good 
quality water can be developed from the sea without 
desalination.  
 
Tab.4 Outflow and sediment to the sea from Yellow River in 
the long dry period from 1980s 
freshwater×10
9
 m
3
 Sediment×10
9 ton Year  
May-Sept yearly May-Sept yearly 
1986 8.71 15.7 0.153 0.169 
1987 5.10 10.8 0.077 0.096 
1988 15.2 19.4 0.802 0.812 
1989 14.4 24.2 0.527 0.599 
1990 13.0 26.4 0.351 0.469 
1991 3.9 12.2 0.080 0.249 
1992 9.5 13.4 0.448 0.482 
1993 12.1 18.5 0.380 0.471 
1994 11.8 21.7   
1995 11.6 13.7   
1996 13.5 16.7   
1997 1.9 4.2   
1998 8.43 10.11   
1999 4.11 6.6   
2000 1.9 4.0   
mean 9.01 14.5 0.308 0.418 
 
In the Yellow River mouth, to explore the oil, large scale 
enclosure embankment has been constructed to form the 
man-made land. In other words, the barrage shown in Fig. 
5 exists in the river mouth (see Fig. 8). The only 
difference between the current practice and the proposal 
idea is that: 1) the current enclosure embankment was 
constructed after the new land has formed due to the 
sedimentation; whilst the proposal of coastal reservoirs 
needs to construct the embankment before the land 
reclamation; 2) the current practice only harvests the 
land resource, but the new proposal harvests both land 
and water resources; 3) current practice leaves the 
alkaline land, but the new proposal solves this problem. 
 
 
Fig. 8 existing barrage constructed to protect the newly 
silting land for oil exploitation. 
 
 For the Murray-Darling River, it has the same problem 
as encountered by the Yellow River. Therefore the clean 
water is important for the coastal zones’ development. 
Fig. 9 shows the average and median values for the 
annual outflow from the Murray-Darling Basin to the sea, 
and the basic data can be also read from Table 5 (MDBC, 
2003). 
 
 
Figure 9. Comparison of Average and Median Outflows 
from the Basin to the Sea (MDBC, 2003). 
 
Tab.1 Average Annual Water Balance for Murray-Darling Rivers 
 Natural conditions 
(GL/Year) 
Current conditions 
(GL/Year) 
Runoff1  23850  23850 
Inter Basin Transfers 0  1,200 
Diverted  0 11580 
Evaporated from 
Reservoirs 
 1430 
Consumed by wetlands 
floodplains etc 
10960 6970 
Outflow to Sea  12890  5070 
Outflow to Sea as a % of 
Runoff  
54 % 21 % 
 
Different from the Yellow river, the main water quality 
concern is its salinity, but the salinity depends on the 
river flow. Higher flow rate always corresponds to lower 
salinity, or the good quality water always appears in the 
flood period. Fig. 10 shows the measured salinity versus 
the river flow rate in the year 1998-1999 during which 
the river flow to the sea is very close to 5 billion m3. Fig. 
11 shows the salinity variation from 1976 to 2001. It can 
be seen that the high salinity could be 1400EC, as the 
river is the source of Adelaide’s water supply, this means 
the river flow could not meet the drinking water standard. 
Figs. 10 and 11 also reveals that in the flood period the 
salinity could be as lower as 400EC only. This implies 
that if the floodwater can be developed, the poor water 
quality problem in Adelaide’s water supply could be 
solved.  
 
 
Fig. 10 Flow and salinity behaviour of water into South 
Australia. 
 
 
Fig. 11. salinity variation in lower reach of Murray-Darling 
River 
  
4. Solutions to Existing Problems 
4.1 Yellow River 
The existing problems in the region of Yellow River 
mouth include: 
1) insufficient freshwater for agricultural, 
industrial and domestic purposes; 
2) for oil exploitation, the newly silting lands 
due to the sedimentation are not exactly in 
the oil-rich areas, the on-land oil 
development is much cheaper and 
convenient relative to the exploitation in the 
sea. 
3) Besides the water, oil resources, its land 
resource has the problem of alkaline as the 
river sediment has been polluted by the 
seawater. 
4) Flood disaster mitigation is always the top 
priority in the history. The high flood level 
that causes the flood disaster is a joint 
outcomes like high flow rate and high river 
bed, the increase of river bed level results 
from the high turbidity and the 
sedimentation at the river mouth.  
After the suggested coastal reservoirs shown in Fig. 5 are 
constructed, it is expected that these problems will be 
completely solved or mitigated. This is because: 
a). As discussed, every year about 9km3 of 
freshwater can be developed. If the coastal reservoirs 
size is similar to the coastal reservoir of Murray-Darling 
River (about 500-600km2), then there exists sufficient 
good quality water for the Dongying city and these large 
scale coastal reservoirs can also solve the water shortage 
problems in the North China Plain where Beijing and 
Tianjin locates (see Fig. 12).  
 
 
Fig. 12 inland reservoirs and the proposed coastal 
reservoirs in the North China Plain 
 
This concept of coastal reservoirs can be extended to 
other rivers in the North China Plain. Nowadays, it is 
widely accepted that this plain is short of water, by 
comparing the rainfall, evaporation and population 
shown in Fig. 13, it is hard to say that this region is short 
of water as its annual rainfall is higher than most rest 
areas in the world. More precisely, one can say that this 
region is actually short of reservoirs as its topography is 
very flat. Two shortages are totally different. Therefore, 
we can say that the coastal reservoirs can quench the 
plains thirsty if other coastal reservoirs are built in the 
plains river mouths.  
b). Without the artificial control, it is 
understandable that the newly silting land is hard to 
match the oil-rich region. This problem can be solved if 
the proposed coastal reservoirs are built. The 
embankment will close the seawater where the oil wells 
are prepared to installation. After the Yellow River water 
in introduced, the seawater will be replaced by the 
freshwater and every year the good quality water is 
pumped to the upstream from the sea, and sediment is 
left to form the land. This will considerably reduce the 
operation cost for the oil field company. 
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Fig. 13. Annual rainfall and population of typical cities in 
the world. 
 
c). To sustain the coastal zones’ economical 
development, the land is an important resouces, but it 
takes long time to solve the problem of alkaline if soil 
comes from the seawater. It is obviously that the current 
strategy to treat the salted soil follows the so called 
“treatment after pollution”. If the closed embankment is 
constructed and the river water is introduced into the 
coastal reservoirs, then the top soil will be free of salt in 
the new land in the enclosed area is protected from the 
pollution of seawater. 
d). The most difficult problem in the Yellow River 
is its flood control. This proposal shown in Fig. 5 may 
well solve this problem, because after September the 
river flow will be driven into the sea through the tidal 
gates, and the freshwater in the coastal reservoirs will be 
pumped to the North China Plain and Dongying city. 
After 8 months continuous use till May next year, the 
water level will be lower than the outside seawater level, 
thus the flood wave propagation will be  faster relative 
to the natural conditions. In the period from May to 
September, the pumping station will pump water to the 
reservoirs and the gates will be open to accommodate the 
floodwater. This means that the erosion datum of the 
river is fixed by the pumping station, subsequently the 
upstream river bed can be fixed, instead of keeping 
higher and higher with the time in the natural conditions.         
 It should be stressed that the construction of coastal 
reservoir will not cause permanent impact on the 
environmental, ecological or flood problems, because it 
can be dismantled and go back to the natural conditions 
if any unexpected and significant impacts are found in 
the future. Thus, the construction of coastal reservoirs is 
sustainable. 
 
4.2 Murray-Darling River 
The main problems in Murray-Darling River Basin 
include: 
1) water shortage caused by irrigation, industrial use 
and domestic supply that uses 11.5 billion m3 of water 
and 95% is used for agricultural irrigation. In April 2007 
the former Australian prime minister John Howard 
announced that the region was facing an 
"unprecedentedly dangerous" water shortage and that 
water might have to be reserved for "critical urban" 
water supplies. He commented that "We should all pray 
for rain because the situation for the farmers of Australia 
in the irrigation area, the Murray-Darling Basin, is 
critical" amid concerns about the impact of the drought 
on Australian agriculture. 
2) the high salinity in the river water that  and the 
salinity is highly variable, from place to place and 
from time to time as shown in Figs. 14 and 15. 
 
 
Fig. 14 Salt yield of catchments and stream salinity trends, 
1975-1995, in the MDB (source: MDBMC 1987, 91 and 
MDBC) 
 
 
Figure 15 Salinity levels in the River Murray (source: 
MDBMC 1987, 93) 
 
In most situations, water salinity of more than 700 
EC is unsuitable for irrigating most horticultural crops, 
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while 800 EC* is the accepted maximum level for 
domestic supplies in larger towns and cities (for some 
small communities, there is often no alternative to a poor 
quality supply).  
3) Because of unstable quantity and quality 
problems of water supply from the river for Adelaide. 
The Government decides to build a seawater desalination 
plant at Port Stanvac by 2012, the plant will deliver up to 
0.050 billion m3 of water each year - about a quarter of 
Adelaide’s water supply. The plant will be expandable up 
to 0.10 billion m3 a year. The problem putting brine 
effluent into the sea from the plant may have the high 
environmental risks as its density is high, so the salty 
layer will be stagnant on the seabed unless it's broken up 
by waves or strong currents. 
After the suggested sub-coastal reservoir is 
constructed, the mentioned problems could be partially 
solved, this is because: 
a). the river flow can be increase indirectly by using 
the water from the sub-reservoir shown in Fig. 7. 
Currently the intake of Adelaide’s water supply locates at 
Mannum about 70km away from the coastal reservoir. 
Every year about 88GL of water is diverted from the 
river to Adelaide. If we shift the water intake from 
Mannum to the sub-reservoir, then we can increase about 
88GL of river water. Similarly, if we reduce the irrigation 
area in upstream and the farmers can be relocated to the 
region near the Lake Alexandrina, then the river flow 
could be increased significantly as every year about 
8600GL of river water has been used for irrigation 
purpose.  
b) the coastal reservoir can improve the quality of 
drinking water for Adelaide. Like the coastal reservoirs 
of Yellow River, we suggest that the river water with 
high salinity will be discharge to the sea directly, 
therefore the salinity in the Lake Alexandrina will be 
lower than the current level, and the river water with the 
lowest salinity is stored in the sub-reservoir shown in Fig. 
7.  
It can be seen from Fig. 10 the salinity of river 
water from July-September is as high as 700EC from 
Feb.-June about 450EC. This means that the people in 
Adelaide need to digest the water with high salinity in 
7months a year and their water quality is good only from 
Sept. to January.  
But their water supply will become much stable if 
they drink from the coastal reservoir. As shown in Fig. 
10 Flood appears from Sept. to Jan, and the floodwater 
will be stored in the sub-reservoir where the salinity will 
be around 350-400EC, much less than the current level.  
c) the coastal reservoir can significantly reduce the 
operation cost of Adelaide’s desalination plant, protect 
the marine environment and mitigate the greenhouse gas 
emission. If the raw water for Adelaide’s desalination 
plant comes from the Lake Alexandrina, then the 
operation cost could be reduced as the feed water is 
brackish water, also the amount of its by-product brine 
will be much less, and the marine environment will be 
indirectly protected. For the same reason, the energy 
required for the desalination will be reduced and 
greenhouse gas emission will be reduced because the 
desalination process is needed only in the extreme 
weather conditions--- no water in the sub-reservoir is 
left.        
 
5. Conclusion 
The Yellow River and the Murray-Darling River 
have many common features in terms of annual rainfall 
and basin size etc. Two basins are facing the same 
problems: such as high water demand, low water supply, 
poor water quality etc. By examining these problems in 
these two basins, this paper proposed that the 
construction of coastal reservoirs is a viable way to solve 
these problems. Currently, the Lake Alexandrina that the 
Murray-Darling river flows into is actually a coastal 
reservoir covering 570km2 water surface. It is suggested 
that coastal reservoirs should be built also in the mouth 
of Yellow River. Besides, this paper also suggests that a 
sub-reservoir should be built in the Lake of Alexandrina 
to store the best quality river water. 
The preliminary analysis shows that the 
construction of suggested coastal reservoirs is technical 
feasible, environmental friendly and cost effective. The 
measured data indicate that there exists adequate and 
good quality of freshwater to be developed using the 
technology of coastal reservoirs. However, more detail 
analysis needs to be conducted in the future to optimize 
the water usage. 
 
References 
 
[1] Dr Ian T. Webster, An overview of the Hydrodynamics 
of the Coorong and Murray Mouth, CSIRO, p. 3.  
[2] South Australian Department for Environment and 
Heritage, Coorong, and Lakes Alexandrina and Albert 
Ramsar Management Plan, 2000, p. 10 
[3] MDBC, Design and operation of the Barrages, 
http://www.mdbc.gov.au/rmw/river_murray_system/ba
rrages/design_and_operation_of_the_barrages 
[4] Murray-Darling Basin Commission (MDBC, 2003).  
Murray-Darling Basin Water Resources Fact Sheet – 
November. 
[5] S.Q. Yang. (2007). yellow river harnessing and 
sustainable water resources development. 
Proceeding of Yellow River Forum.  
[6] MDBMC (1987): Murray-Darling Basin 
Environmental Resources Study. Murray-Darling 
Basin Ministerial Council, Canberra.  
